Modulation of steroidogenesis by vitamin D3 in granulosa cells of the mouse model of polycystic ovarian syndrome.
Polycystic ovarian syndrome (PCOS) is the most common endocrine disorder of women of reproductive age characterized by polycystic ovarian morphology, anovulation or oligomenorrhea, and hyperandrogenism. It is shown that disruption in the steroidogenesis pathway caused by excess androgen in PCOS is a critical element of abnormal folliculogenesis and failure in dominant follicle selection. Vitamin D plays an important role in the regulation of ovulatory dysfunction and can influence genes involved in steroidogenesis in granulosa cells. In the present study, we investigated the effects of vitamin D3 on steroidogenic enzyme expression and activities in granulosa cell using a PCOS mouse model. In our study, the PCOS mouse model was developed by the injection of dehydroepiandrosterone (DHEA) for 20 days. The mRNA and protein expression levels of genes involved in steroidogenesis in granulosa cells were compared between polycystic and normal ovaries using real-time PCR and Western blotting assays. Granulosa cells of DHEA-induced PCOS mice were then cultured with and without vitamin D3 and mRNA and protein expression levels of steroidogenic enzymes and serum 17beta-estradiol and progesterone levels were investigated using qRT-PCR, western blot, and radioimmunoassay, respectively. Steroidogenic enzymes including Cyp11a1, StAR, Cyp19a1, and 3β-HSD were upregulated in granulosa cells of PCOS mice when compared to normal mice. Treatment with vitamin D3 decreased mRNA and protein expression levels of steroidogenic enzymes in cultured granulosa cells. Vitamin D3 also decreased aromatase and 3β-HSD activity that leads to decreased 17beta-estradiol and progesterone release. This study suggests that vitamin D3 could modulate the steroidogenesis pathway in granulosa cells of PCOS mice that may lead to improving follicular development and maturation. This is a step towards a possible conceivable treatment for PCOS. AMHR-II: anti-müllerian hormone receptor-II; 3β-HSD: 3β-hydroxysteroid dehydrogenase; Cyp11a1: Cytochrome P450 Family 11 Subfamily A Member 1; Cyp19a1: cytochrome P450 aromatase; DHEA: dehydroepiandrosterone; FSH: follicle stimulating hormone; FSHR: follicle stimulating hormone receptor; IVF: in vitro fertilization; 25OHD: 25-hydroxy vitamin D; OHSS: ovarian hyperstimulation syndrome; PCOS: polycystic ovarian syndrome; P450scc: P450 side-chain cleavage enzyme; StAR: steroidogenic acute regulatory protein; VDRs: vitamin D receptors.